IT happened about a year ago in the course of routine out-patient work that my first patient on two consecutive days suffered from a disease which I was then content to call myotonia atrophica; and when I related this coincidence to a colleague at another hospital a day or two later I was promptly invited to " come into the wards and see two more. " Naturally, the lively interest thus created by chance supplied the stimulus for further investigation. I can remember seeing one case only before the incident I have related, but since that time I have come across twelve more, many of them in the course of routine work at general hospitals. In all but four cases, which I saw by the courtesy of colleagues, the trouble was either unrecognized, the patient being under treatment for some unrelated condition-on the surgical side in one instance-or it was labelled progressive muscular atrophy or myopathy or, in one case, myasthenia gravis. I was not surprised then, in my search for further information, to find that the number of cases recorded already runs into hundreds, and that much more is known of this interesting and many-sided disease than is indicated by the meagre descriptions that exist in the English language. So far as I know, the subject has not been discussed at length by this Section for many years, and although the foreign literature is extensive, little has been written upon it in this country since the late Dr. Batten made it known to us some thirteen years ago. This would not be surprising if dystrophia myotonica were a very rare disease or one of which little remained to be said; but it is certainly far from rare in comparison with many nervous and general diseases the characters of which are well known to us; and I trust that what I have to say will convince you that much remains to be said before the problems are solved that it presents not only to neurologists but also to ophthalmologists, to physicians who interest themselves in disorders of internal secretion, and to those who make a study of heredofamilial disease.
The htstory of dystrophia myotonica may be said to begin in 1886 with
The first clear descriptions of the distinctive features of this group were given independently in 1909 by Batten [1] in England and by Steinert (2] in Germany. These observers agreed on many points-on the peculiar distribution of the muscular atrophy in particular-but whilst Steinert maintained that myotonia was the initial and essential symptom and that atrophy was merely an incident in the course of Thomsen's disease, Batten held that myotonia was "merely a symptom," and he placed his cases in close relation to the myopathies.
Time has confirmed the accuracy of their description so far as the muscular symptoms are concerned, but it has also led to a complete change in our conception of the nature of the disease, which, far from being one of muscles alone, must now be regarded as a general disease with widespread manifestations.
This change was hastened by the description given by Greenfield [3] in 1911 of a family of thirteen brothers and sisters, in which two suffered from myotonia atrophica with cataract, three from myotonia atrophica alone, and two from cataract alone. Later in the same year Ormond [4] in this country, and Kennedy and Oberndorf [5] in America, described' cases of myotonia atrophica with cataract, and after that the combination was frequently encountered. At once the other extra-muscular symptoms, atrophy of the testicles, loss of hair and the rest, which had been noticed before but had been regarded as fortuitous, were viewed in a new light; in 1912 Curschmann [6] raised them to a cardinal position and insisted that they must receive full consideration in any attempt to explain the disease. Since then closer study has added considerably to our knowledge and has led Naegeli [7] to assign both myotonia and muscular atrophy to a position subordinate to the extra-muscular symptoms. This standpoint-that dystrophia myotonica is essentially a pluriglandular syndrome, a disease of internal secreting glandsis one that we shall have to consider later.
These changes of view are reflected in the names that have been applied to these cases. The original designation " Thomsen's disease with muscular atrophy" is a reminder of a time when any patient with myotonia, but of a type deviatiDg in any respect from Erb's classical description, was described as an atypical case of Thomsen's disease. In 1901 the name myotonia atrophica was proposed by Rossolimo [8] for those cases in which atrophy was supposed to have supervened in Thomsen's disease, and this name has been retained in this country, although thie separation between the two diseases was made more than ten years ago. From every standpoint the name is unsuitable. It suggests that myotonia is the constant and essential symptom, that myotonia precedes atrophy, that myotonia and atrophy appear in the same muscles, that the disease has some connexion with Thomsen's disease, and that it is a disease of muscles alone. But myotonia is not constant, it is often preceded by atrophy, it is usually found in muscles free from wasting, myotonia atrophica has nothing to do with myotonia congenita, and extramuscular symptoms are always present. For these reasons I prefer to use the name proposed by Curschmann, especially because it emphasizes the dystrophic nature of the disease.
Unfortunately, finality in nomenclature has not been reached, for, as you will agree later, we still require a name which will designate the heredofamilial disease of which the syndrome which now concerns us is merely one aspect.
The name used by Naegeli, "the pluriglandular disease of internal at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from secreting organs" is not justified at present, but we shall find ourselves obliged to consider the ideas it connotes when we come to discuss pathogenesis.
The Symptoms.-Here a recapitulation and, apart from cataract, a brief discussion of some of them is all that is required, as most of you are already familiar with them. The onset is most frequent between the ages of 20 and 30, males being attacked more often in a proportion of about five to one. The symptoms fall roughly into four groups:
(1) The muscular symptoms: muscular atrophy and myotonia.
(2) General dystrophic symptoms: a useful but somewhat loose designation for a host of phenomena suggestive of disturbances of internal secretion or of sympathetic injervation. It includes catarai, atrophy of tha. testicles and loss of sexual power, loss of hair, especially frontal baldness, general loss of body weight much greater than can be accounted for by loss of muscle substance, changes in the skin, bones, nails and teeth, increased secretion of sweat or tears or sputum, Chvostek's sign, vasomotor disturbances such as cyanosis and coldness of the extremities, abnormal reactions to injections of atropine, adrenalin and pilocarpine, and many other symptoms which are supposed by enthusiasts to indicate vagotonia or sympatheticotonia.
(3) The so-called tabetic symptoms: loss of tendon reflexes, ataxy, pains, and sensory disturbances.
(4) Other symptoms: the peculiar and almost constant speech defect, psychical defects, stigmata of degeneration, especially a narrow high-arched palate, and other occasional symptoms too numerous to mention. Of muscular atrophy I need say but little. Its distribution is peculiar to this disease from the fact that it always appears first in one of the following groups of muscles: (1) The head and neck group-that is, the muscles of the face, the muscles of mastication, and the sternomastoids and deep neck muscles; or (2) the muscles of the forearms; or (3) the muscles on the anterior and lateral aspects of the leg. It is usually found in more than one of these groups when the patient is first seen, and the order just given-head and neck, forearms, legs-is that in which it is most frequent.
In the head and neck group it is usual to find some weakness in all the muscles mentioned, but one often suffers more than another, and atrophy may be extreme in one before the others are attacked. I should say that absence of some weakness in closing the lids, that is absence of some indication of the facies myopathica, is the rarest negative finding, absence of atrophy or weakness of the sternomastoids being next in order of rarity. The temporals often show extreme wasting when the masseters retain their bulk and power, and the deep temporal hollow so produced aids materially in producing the characteristic facies of the disease. In the forearms the supinator longus nearly always suffers first and most. It is said that the extensors always waste earlier and more than the flexors, but I have seen several cases in which the reverse was true. In the leg the anterior tibials and peronei almost always succumb first. From these points of predilection atrophy may spread to any other muscle, and it may be found outside the nucleus before all the classical groups are attacked. For example, when atrophy in the forearms is severe the small muscles of the hand may waste before the legs are attacked, but atrophy never appears first in any muscle outside the classical groups. In some advanced cases every muscle in the body is wasted, in others the trunk muscles and the muscles of the shoulder and pelvic girdles retain their bulk. In some cases, few in number but of great theoretical interest, atrophy and weakness were entirely absent.
In these the diagnosis was suggested by the presence of a number of other characteristic, symptoms and was confirmed by the occurrence of the fully developed disease in other members of the family.
Myototia is shown by delayed relaxation of muscular contractions produced voluntarily or by mechanical or electrical stimulation. It may be present in any one of these forms alone. According to the classical descriptions active myotonia is almost always confined to the handgrasps, but my own observations have convinced me that it is often more widespread. It is true, however, that in this disease, in contrast to Thomsen's disease, it is either confined to or most conspicuous in the hand-grasp in a very high majority of the cases.
Mechanical myotonia, shown by delayed relaxation of contractions produced by striking the muscle with a percussion hammer, is often of much wider distribution. It is most constant in the tongue and irL the small muscles of the hand, and is sometimes confined to them, but in many cases it can be demonstrated in most of the limb muscles in which atrophy is slight or absent. This does not mean, as some have stated, that there is any antagonism between atrophy and myotonia, that myotonia does not occur in those groups which usually waste, for I have seen prolonged myotonic contractions in these muscles in cases in which atrophy happened to be slight or absent. The characteristic reaction is the formation of a dimple on the lateral border of the tongue, or furrow in the length of the fibres of larger muscles; this must be distinguished from the persistent elevation at the point of contact which can often be evoked by percussion of normal muscles.
Myotonia is usually difficult to demonstrate on electrical stimulation and its distribution is always sparse. The electrical reactions show many variations from the classical myotonic reaction of Thomsen's disease. I cannot discuss them here.
I have found myotonia a most fascinating symptom and I dismiss it thus summarily with some regret. This much must be said-in a few cases it has been absent on repeated examination where other symptoms and the family history made the diagnosis certain.
Of the extra-muscular symptoms cataract must be given first place, not because it is most frequent (other symptoms in this group appear more often), but because of its great interest. In its typical form it begins as a posterior lamellar cataract with star-shaped processes. As a rule the anterior lamellae next become opaque, and in most cases, with or without cortical changes, numerous very fine opacities are found scattered throughout the lens. It ripens quickly to a total soft cataract with a soft nucleus, at about the same time in both eyes. It is not possible at present to state with certainty the proportion of cases in which it occurs, because it may be symptomless in the early stages (I saw a good example of this a few days ago) and a special examination of the lens has only recently become a part of the routine examination of these cases.
Curschmnnn's [91 estimate is 30 per cent., I am inclined to think that it will turn out to be higher than this.
But the importance of cataract in this disease lies not so much in its coincidence with the other symptons, though this is remarkable in itself, but in the fact that it often occurs in otherwise healthy members of the dystrophic generation, and more remarkable still, it is common in otherwise healthy members of preceding generations. In Greenfield's now famous family two otherwise healthy members of the dystrophic generation-that is the generation in which dystrophia myotonica occurred-had cataract, likewise a paternal aunt and grandmother. In one of Curschmann's families cataract was found in one otherwise healthy member of the dystrophic generation, in four members of the preceding generation and in one of the generation before this. The same phenomenon has been reported by Ormond, Hoffmann, Hauptmann, Rohrer, Higier and others, but instead of multiplying isolated instances I shall draw your attention to the observations of Fleischer [10] who has met with no less than sixty-eight cases of dystrophia myotonica, including thirtyeight with cataract. This large material was discovered in the main by appropriate examination of patients who had come to the eye hospital in Tubingen, a town of some 30,000 inhabitants, for treatment of presenile cataract. May I say, in passing, that I find in this experience justification for a plea that our ophthalmological colleagues will send their patients with presenile cataract to a neurologist with a view to an examination for signs of dystrophia myotonica and an inquiry into the condition of other members of their families.
Fleischer's thirty-eight cases with cataract were distributed over twenty-seven families. In eleven instances a parent had cataract, it was common in aunts and uncles, and also in still earlier generations. In one family in which three brothers and sisters transmitted the disease to their offspring these three, their younger brother, a sister of the grandfather and a daughter of his sister as well as the common ancestor-the great grandfather of the dystrophic generation-all had cataract.
Another noteworthy point is the age at which the cataract appeared, or at which an operation for it was performed. In Curschmann's family the ages are 38, 42, 44 in the dystrophic generation, and 50 in the parents, with senile cataract in the earlier generation. This "anticipation," which I understand also occurs in other forms of hereditary cataract, was seen in eleven of Fleischer's families, and is well illustrated in one in which the ages are 27, 30, 31 and 40 in the dystrophic generation, and 37, 38, 52, 56 and 65 in the preceding generation, with ordinary senile cataract in the earlier generations.
These examples will, no doubt, suffice to convince you that cataract is a feature of this disease, and that the heading I chose for my paper-an heredofamilial disease with cataract-has something to justify it.
The disease is familial and hereditary in every instance, but isolated cases seem to occur because it often happens that in large families few members are affected. The incidence in certain families has consisted in one child in a family of nine, two in fourteen, two in twelve, two in eleven. In one family only one child of eight examined had dystrophia myotonica, but the familial nature of this case was proved when it was discovered that this patient and another apparently isolated case bad a common great-grandfather. In two of Fleischer's families the relationship of apparently unconnected families went back to a common great-great-grandfather and in two more to a common greatgreat-great-grandfather, the intervening generations being healthy so far as is known, apart from the occasional occurrence of cataract.
We are faced then with the highly remarkable' fact that this disease may be transmitted through as many as six generations, to burst forth suddenly in a number of families at the same distance from a common ancestor. I have made a careful study of all the case reports available, for acceptable evidence of muscular atrophy or of myotonia in generations preceding or succeeding the dystrophic generations, and, except for one observation by Grund, have found none whatsoever. It seems then that the syndrome we call dystrophia myotonica is usually confined to one generation, although abundant evidencethe occurrence of cataract in preceding generations and other facts that I bave not mentioned-proves that some branches of the family are undergoing steady degeneration. Time alone will enable one to tell whether the disease does indeed die out, as it seems to do, with the dystrophic generation. All I know is that records exist of about one hundred children born to parents who developed the dystrophic syndrome, and a number of grandchildren, and that none of them has suffered from muscular atrophy or myotonia or cataract. The son of one of my patients, a professional long-distance walker of repute, is as fine a specimen of athletic manhood as one could wish to see. He walked from Brighton to London recently to see his father in hospital and returning on foot, covered the distance, 105 miles, in twenty-three hours.
Of the other extra-muscular symptoms I shall say very little. Atrophy of the testicles, baldness, loss of body-weight, acrocyanosis and increased secretion of sweat, sputum or tears are most frequent.
Loss of the tendon reflexes is a very common sign. The knee-jerks for instance are often abolished even when the corresponding muscles show no evidence of disease. A ready explanation for this was found in the degeneration of the posterior columns described by Steinert in his case, which remained for many years the only one that had been examined after death, but this degeneration was absent in eight cases that have been examined recently, and I think that the reason for loss of the reflexes must be sought in changes in the muscles themselves.
Considerable attention has been paid to the psychical changes. These patients seem to succeed in arousing the ire of those who investigate them, and writers usually fill a couple of lines with unpleasant adjectives in attempting to describe the temperament and low mental capacity of their patients. Personally, except that they withhold the facts of the family history, that they discharge themselves from hospital before the examination is completed, that they promise to attend clinical meetings and fail to appear, and that they refuse quite politely but very firmly to render up a piece of muscle for microscopical examination, I have no fault to find with them.
We might have devoted the whole of our time to a consideration of these and other extra-muscular symptoms. I can only say now that no one of them is constant any more than myotonia or muscular atrophy is constant, but that in every case several of them will be found, and in no case will evidence be lacking to prove that dystrophia myotonica is something more than a purely muscular disease.
With these facts before us, what are we to say of the status of the disease ? What is its relation in particular to Thomsen's disease and to the myopathies ? I submit that it is entirely distinct from both. The separation from Thomsen's disease is easily made for there is nothing in common but myotonia, an occasional symptom in many unrelated diseases.
In the one myotonia is the symptom, in the other myotonia is but one of many symptoms, and it may be absent. In the one myotonia occurs in generation after generation (in five generations of Thomsen's own family); in the other it occurs in one generation alone, that is in the generation presenting the syndrome of dystrophia myotonica, but is absent in the preceding generations, although these show other signs of the hereditary disease, and in the generations that follow. The two diseases have never been found together in the same family, and muscular atrophy has never supervened in a patient with Thomsen's disease or in his offspring. Cataract and the other dystrophic symptoms are never found in the one; in the other they are always present. I need not labour this point. In 1911 Hirschfeld, Lewandowsky and Grundl stated in separate papers that dystrophia myotonica was completely independent of Thomsen's disease and I think we may follow them safely in company with everyone who has considered the matter since.
From the myopathies the separation is equally easy. In these, muscular atrophy is the symptom; it appears in many generations and cataract and dystrophic symptoms play no part. I leave for discussion, however, the many similarities between the two conditions, especially the nature of the muscular atrophy in both, and the possibility that the same kind of cause is active in both diseases.
If, then, dystrophia myotonica is a disease sui generis, what is its nature? Is it a disorder of ductless glands, a polyglandular syndrome? However much we may abhor the vague and baseless generalizations of some of those who write about the ductless glands, and however well we realize that the whole subject of the relation of these glands to the sympathetic and autonomic systems must soon be subjected to drastic revision, we are bound to admit that many of the facts support this hypothesis; many of the disturbances that I have grouped under the heading "dystrophic symptoms "-e.g., loss of sexual power, loss of hair, and so on-are known to occur in these disorders, and some of the other symptoms-e.g., Chvostek's sign, increased secretion of sputum, sweat and tears and the like, point to disturbances of sympathetic innervation. Cataract, too, perhaps must be included, for it is known to occur after removal of the thyroids and in other conditions such as tetany, where some defect of internal secretion seems to exist.
But willing as we may be, as we must be, I think, to agree that many of the symptoms are attributable to some defect of sympathetic and autonomic innervation, can we accept Naegeli's dictum that dystrophia myotonica is a pluriglandular syndrome, a disease of ductless glands pure and simple? I seek your advice, for myself the answer must be " no " ! I base my decision on two points: First, the ductless glands were normal microscopically in two cases in which they were subjected to a special examination; and, secondly, there is no convincing evidence at present that myotonia and muscular atrophy can be caused by alterations in the internal secretions. This last statement I know leads us on to debatable ground, for the adherents of the pluriglandular hypothesis start out from the assumption that the functions of voluntary muscles can be influenced through the sympathetic and therefore by the ductless glands. Voluntary muscle, they say, has a double innervation, ordinary motor fibres supply the fibrils, the part of the muscle concerned in phasic contractions, whilst the sympathetic supplies the sarcoplasma, the part concerned with tonic contractions, and it is to disturbances in the sympathetic innervation of the sarcoplasma that myotonia and atrophy are said to be due. This is not the time to enter upon a discussion of this alleged dual innervation of voluntary muscle, but as far-reaching conclusions are being based upon this notion, we should now remember that there is at present no real proof of it, and that the whole subject still remains within the realms of pure phantasy. I do not mean to deny that the myotonic disturbance may be due to changes in the sarcoplasma (myotonia is certainly myogenic in origin) nor to deny that the sarcoplasma may be innervated by the sympathetic, or that the sympathetic may have some trophic influence on striped muscle. I should indeed welcome any real proof of these, as they would supply a solution to many difficult problems in this and other diseases. All I mean is that the matter is still " not proven," and that in the present state of our knowledge we must look beyond the ductless glands for a complete and satisfying explanation of all the symptoms of our disease.
How are we to regard the muscular symptoms in relation to the general symptoms? That is the crux of the whole matter. The possibilities are three: (1) The muscular changes are primary and these changes give rise in some unknown way to the other symptoms; this has nothing to commend it.
(2) The disturbances of sympathetic and autonomic innervation that cause the extra-muscular symptoms also cause myotonia and atrophy; we have considered this and rejected it. (3) The muscular and extra-muscular symptoms are to be regarded as co-ordinate, a common cause underlying them both; this, it seems to me, must be our standpoint at present.
But what is the common underlying factor? Is there a centre in the brain stem, in the hypothalamic region, in the tuber cinereum, as some have said, whence regulating influences pass to the autonomic and sympathetic systems and to the endocrine glands? Has this centre a trophic influence upon voluntary muscle? Is it here that we must look, as Curschmann has suggested, for some primary hereditary functional or morphological defect in this disease and in the myopathies perhaps as well?
A last word regarding cataract. I tread on unfamiliar ground but I understand that theories of the origin of senile cataract fall into two groups according to whether the changes in the lens are held to be primary and local, or secondary, the result of some general metabolic disorder. I gather, too, that whilst disorders of metabolism are accepted as obvious causal factors in the cataract of tetany, diabetes, nephritis, and thyroid disease, evidence is lacking at present to support the notion that general disorders play any part in the production of senile cataract.
But uncomplicated senile cataract in early generations of the families I have described was often the only evidence of a disease in which some abnormality of metabolism. perhaps some disorder in the control of internal secretion, seems to be the inherited factor. I must leave it for judges more competent than myself to decide whether the facts I have put before you have a bearing, not only on cataract in known disorders of internal secretion, but also on the larger and more difficult subject of senile cataract-in other words, on the whole problem of cataract in general.
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DISCUSSION.
Dr. WILFRED HARRIS (President) remarked that the anticipation of symptoms in hereditary disease was one of nature's methods of eliminating the disease. He would have liked to learn more of the condition of the children of patients suffering from dystrophia myotonica.
Dr. JAMES TAYLOR said that it was a remarkable fact that in many instances the families affected by hereditary disease were unusually large. He had known a family of ten children all of whom were myopathic, and had reported with Dr. Gordon Holmes similar large families with Leber's optic atrophy. Families who suffered from Friedreich's ataxia were also very often large. The relationship of dystrophia myotonica * to the mnyopathies was a question of great interest. He had once seen a case of the pseudo-hypertrophic type of myopathy in which there was cataract in one eye, but that was the only instance in which he had seen cataract associated with mlyopathy.
Mr. LESLIE PATON said that it was impossible to lay down any hard and fast rules as to the nature of the cataract associated with dystrophia myotonica. In the cases reported by Greenfield the type of cataract resembled that associated with retinitis pigmentosa, or with choroidal and ciliary degenerations and inflaniilations. It was a posterior cortical and not a posterior polar cataract. In a case which he had seen recently there was a ring of dotted granular opacities round the periphery of the lens associated with some peripheral strie like those seen in a senile cataract. It might be suggested that both the muscular changes and the cataract were associated with disturbance of the sympathetic systemn. In his experience, however, the form of cataract which accompanied dystrophia myotonica differed from that due to disease of the sympathetic system or superior cervical ganglion from the fact that he had never found in the former type any evidence of keratitis punctata, or of change of colour or loss of striation in the iris.
Sir JOHN HERBERT PARSONS, F.R.S., said that mlost cases which were called posterior polar cataract were in reality posterior cortical cataract, and these cases were often associated with general systemic disturbance. Too much attention had been paid in Germany to the very rare association of tetany with cataract.
Dr. F. M. R. WALSHE said that he had recently had under his care a male patient, aged 30, who had been affected with dystrophia myotonica for five years, and had during that period developed minor epilepsy. He also had abductor paralysis of one vocal cord. He had complete foot-drop, with very little wasting of the anterior tibial group of miuscles, and marked Rombergism.
Dr. GREENFIELD said he would like to give all the credit for the discovery of the association of dystrophia myotonica with hereditary cataract to the late Dr. F. E. Batten, who had discovered the presence of the disease in several members of the family which he recorded, and had helped greatly in the examination of the entire family. One member of this family showed a degeneration of the membrane of l3ruch in one eye. Another had had soi-me inflammation of both eyes which was cured in one eye by a proprietary ointment, whereas the other eye developed cataract. At the time of observation the patient (a female) had unilateral cataract.
Dr. ADIE (in reply) said that in many instances the families had gone down in the world, so that although the ancestors had been well to do, the family affected with dystrophia myotonica lived in poverty. In this and in other heredo-famllilial diseases the families were often large in the earlier generations and then dwindled in numbers. Many of those who suffered fromii dystrophia myotonica did not marry, nor had they any desire to marry, and some who married had no children. Some of the children were mentally defective, but so far as he knew none developed the muscular dystrophy.
He asked whether cataract had been carefully looked for in other forms of mnyopathy.
In its early stages a careful examination after dilatation of the pupil was necessary to reveal its presence. Epilepsy and various paralyses of the vocal cords had been described in this disease and Rombergism had been noted by Cursehmnann in one of his early cases which looked like tabes. Pains in the legs might be present in the early stages and add to the difficulty of diagnosis. Sudden giving way of the legs was common and complete foot-drop not uncommon, but he had not noticed that the weakness was out of proportion to the wasting. With regard to the morbid anatomy, although in Steinert's first case there was degeneration of the posterior columns, eight subsequent post-mortem examinations had revealed no such changes.
